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(57) Abstract: A stable dispersion of fine metal particles which is obtained by reducing with a reducing agent a haloauric acid, 
M a haloplatinic acid, silver nitrate, and a halorhodic acid in an aqueous solution of (1) R-PEG-SX [wherein R is acetal, aldehyde, 
fs| hydroxy, amino, carboxyl, active ester, azido, biotin, monosaccharide, oligosaccharide, amino acid, nucleic acid, allyl, vinylbenzyl, 
O methacryloxy, and acryloxy groups; PEG is (CH 2 CH 2 0) n ; and X is hydrogen or pyridylthio] or (2) R-PEG/PAMA (given structural 
a. formula (A)) to thereby form metal particles having deposited on the surface thereof a polymer having PEG units having the func- 

tional groups. 



WO 02/20200 Al IMMUIIIMMIIIIIII 



(57) mVl: 

(1) R-PEG-SX (Rli, 7t^-;K T/W^tK, 

PEGU- (CH2CH20) n, X li H t it l± f !J v^^f tl) 
Xfi (2) R-PEG/PAMA (Bf^tHit^A) 

tk m m 4> -e ^ p y & , ^v?xt&&&t* inifci^AD 



WO 02/20200 



PCT/JPOl/01039 



1 

m m m 

13 P E G ii N *fei±«fiBPEG#tt*i#0'fb^%&e>VfcPEG# 

iibx: s (mm) ^ & a «i *se j& ir . «*&#sti£<js&;s 



WO 02/20200 



PCT/JP01/01039 



2 

^£#H<0*t£-g&#«:x !R*K:«fc«9^JR=i3'rKJb»!:ie^$^r N Iff 
1B««fc4&St«r*fctiJ> iStStOtfcS 6 - 1 1 6 6 0 2. 

e*r> a t v> 5 □ ) . 

JSCS fit. jg#*fc^fi**7^^»ft£*ffil«J83b:iM-«fc 9 i# 
^S*5ii*tfti&ilJ:5 tft!) C3*®-3B'fb9^Vttffc3L (Surf 
ace Enhanced Raman Scattering), ^ ffi -f * B& 7 V tfc fL (SE 
R R S : Surface Enhanced Resonance Raman Scattering) ] , ^ 

ntervening molecule) t? IS ^ * 7 "V ^ *t ^ #1 ^ ( & Jl =» n -< K 
ft if ) *»ilT*tttf, t^4^^T'^lUfct©}4, $t 4& £ 
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o -C 7jc <D X 5 * & # * -e ft m. W: HB tf* *£ «r $ tt T v^ 5 ft "C fe 5 2>> 

rtit^tt, *& IB :£ it a -e wt . ^©y;^T^*yft-yvx 

■ ro t it < , gi^Jt^Ki^^^ftgoto L^tbtL^W 

^I^ttt??r#5t I Wt', #y xf a- /u (peg 

t mm- z> ®# h fe 5, ) ©J; 5^*ift©ti5:jt*>^ b^t>* 

try rofl5< , d» o ^ y — o — #<E>5fciSfc:&JPl»*fc j y-«*m£© 

f$-fr5*ifeiS|l#*ntV^ Cfc £ X. «TW. PWuelf ingb % J.Am. C 
hem.. Soc. 120 (48) ,12696-12697 (1998) ] 0 

ftsitsjstss) £ <z>sj&* as&s^fc&K:. -t © ;pj jb « « «> 
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AU («-*«§) fcttflc, ft » ft if «R e 4b 

£ -T -5 CI i: Lt^ S (I 4 8 0 (1999^) S5 

^gt^mMi Vol. 48, No. 14, 4113-4114, 1 1^9$ 2 0 B &ft . 

mm) o 

^fMl^ ( N a B H 4 ) t ri> £ =» p •< K «[ -7- © # Weft SrS83t-r 

5Rfci&sPEG*sft«fOjjfy v-nf fit y -r—wmm 1 t> 

^ , 6 & , is P^^A^^©^Ifc5VMJCd S, ZnS, Cd 
S e , ZnS eSfcH: I n A s ft if 
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^ ) ©^tfr^ibli^r *5itfl(t^p^ 4 £ tt ^ 9 7 h • 
v-^fffifSi:, ^IK^^py^, ^fcfi^y^h^y 
— «r » **" £ « r* (*JK:»7gJW Sr^^O-T < ) . 
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m w w ^ 

# 3§ pj <d m 1 ft , R-PEG-SX CRfi. T -fc * — /V . 7/^7* 

tr - >- 5? A- £ , ^ y in /V £ *5 J: T ? V ci ;v m k ft 

5P^5>l^$Jl5tS§S, P E G J±-(C H 2 C H 2 0) n - (ntt2 

~io, o o oofttott) „ xttHtfctttr'y i^^^^-S] © 

S£ £ o £r it 5n #J K: <fc »>a7C't-S-i:t-«t 9 # £> *l 8e & 

JRjS^^riKi-SIRtt^ *ffifc*W«at**-t- 5«#t?ft5. PEG 
Wfo?tm^\t&m ( y — £ ^ tp . ^ T ^ C ) &m#Ufc^:fe& 

*^PJ<D^2tt, R-PEG-SX [Rfi, 7t^-/V, 7 /Vf 

f * ^ ^ m , m *i , tM* v 7?;s, & afe , t y /vs, t--/v 

^il^^tLS'e'lgSs PEG(i-(CH 2 CH 2 0) n - ( n tt 2 ~ 1 O, 

0 0 0 ©ftf ©it) „ x«H^fc«t°y^/v^^-S3 COTK^^ip 
■e^o^yft^a, s^v # >>4k&4tWts ffi Wt M. %. xf n y Wb n 

•^6D*&£3l7G3iJ{c:j; 9 jItc-T 5 - tick V & b th1tm&M b (D 

»«fe^3Effijc0E i i'isiss:^ri-*«trfBPE Gie^jfoft^i^fi 
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* m W <0 % 3 tt > R-PEG/PAMA (Rti, 7"fe^-/V, T 

tr^/i^^<^v?/u-s> y ^ y y D^/vi^it;/^ y n /u- ^ a> e> & 

PEG(4-(CH 2 CH 2 0) n - (nf± 
2-10, OOOOttf©!!) > PAMAUTEigSlA-e^S, 
5 T 5 / SSrf t^7^ y /V R * fc « y * ^ V fit ^ * T * <0 

-e^^t^^^c 1 y 9 # y — *p -c- ^ n ^ ®? . 

-(CH 2 CRl)m- 
I 

COOR 2-N R3R4 
(mlil^S-?fc!) 2 — 1 0 0 0 0 -C *> S o R'ftHtfctt^^^ 

l~5©7/l'*^l?:'Tto 3 -C S o 

*?SB©I4« 1 R-PEG/PAMA t R # . T * — /V , T 

7 5?ks, t-^-^^s. ^-y^^> r s / r y /v 

bft5»a^a«Jfft5t«li^ PEGte-(CH 2 CH20)n- 
(n«2~ 1 0, 0 0 0O-(5#^S#:) x PAMAfiBUfB^Jt^A 
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*^p^o^5fi. Tmonm^B c 5£ 4> r 1 2 « , t -t * — a- . r 
7v?KS, ttfyl, m *t . y =* «k t 5: / i£ , n , ry^ 

S> e^/l/^y^/Pl, y n^;>Sfc it)«7^ y n^;uS^ 

ft 5 S£^£> 51 £ ft 5 ^ g . R 6 > R 7 , R 9 . R 10 «7K**/c 

H 2 ) y - (yttl~10tf>^!fc) . - C 6 H 4 (CH 2 ) z - (yfi 
1 — 1 0 (Dm.^C) . - CONH (CH 2 ) w - (wttl~l 0 (DM^t) 
frb*:ti^fr®i3Hz.m$l£inZ>&&m, Xlil^^^tt, 2 ~ l 
oo-e&So R 5 fiE B# lc £ -r 5 PS^&JIfrtf ft if-c*fe So 3 T? 

^ ^ > m I>Vn n ^ v n ? ^ ^ % ft 5 S£ ^ h m ^ £ 5 

4> ft < £ ia^^M^^fcf4^cD^^5l5S-t-5i. iia 9 # 
tifc^^Jl^^<D^[^^^®{c:^'B'tgS?r^r-r5^^D i; /^7}fy 

R 5 — (C H 2 C R 6 )h • • •(CH 2 CR 7 ) j 

I I 

R8N(R 9 )(R 1 °) R 1 1 (CH 2 CH 2 0)x-.R 1 2 
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7 5?ks, if ^ v £ , m *f , r =• / m . mm. r y ^ 

e>a»**$ft ; 5'g'!BS* R 6 x R 7 > R 9 - R 10 «7K^^fc 
S^*tl~5©iS»7/i'#;H,R 8 ^J:0 ! R I1 «.-COO(C 

H 2 ) y - (yttl~10©lic) > - C 6 H 4 (CH 2 ) z — ( y 
1 ~ 1 0©lt) , - CONH (CH 2 ) w - ( w « 1 ~ 1 0 CO^#[) 
frZ>*:ti^ftm±Lfcm$R £ *t 5 Xttl^^^rtt, 2~1 

gg, /NO^yftfi^ts ffi«*XTJ*^ o ^>"fb * ^ !7 b ft 5 

So 

fuiaffii, 3 *s «t 5 <d&w k^^Xs ^ * tfi/fc&m&ti it « 

fa H 2 , 4 *3 i tjr 6 co is 0^ *3 v> x ^ o y >- 4fc ^ JH ^ S= it n. -t co 

(4, IJ^Kttlj^f , &>fb6&@&, 1ft *b * Aft fc te^ co 

*^0^CO^7*3j;t/8«, R-PEG-SX CRfiSHJ^^CO'i' 
fg S , PEGtt-(CH,CH 2 -) B -(ntt2~10, 0 0 OOffif © 
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R-PEG/PAMA tR«> T i? * — 7^f t K . 7jc ^ 2£ s 

il * *S ft 36 . PEG«-(CH 2 CH 2 0) n - ( n ft 2 - 1 0 , 0 0 
OcDfff ©St) „ PAMA(4ftj|B#5t^:AX-^^tb5T^y3£^ 

y - ft 4 1 X' , M e X 2 (Me fc£ C d I fc li Z n s X ft /n a ^ ^ ) 

ti^H5'>^< it)ii©ft^ii:Na 2 si:?:, S e N Cd (c 
h 3 ) 2 , itf b!) 7*f ^*^7^f y f P ^-^f ^*^7^ y 

K©#STT'Mtts * tt (CH 3 ) 3 S i As. I n 
C 1 3 3ocfctf N y ^-^^/l^^^7^^^5r*P^T"es 
iCi ?)#btlfcMe S, CdSe. tfcltl nAs^bftS^l 
*fc ^ ® fc: Sfc SB S «: -t" 5 P E G ^ * « ^ ^ fg 2£ ^ * -T 5 

CdSe, ZnS. ZnSelfcttI nAst&5„ 

h m O IS * t£ §H 

PEG (a. S6:¥i&#^*M n = 5700, ^^i^*M 
w/M n = 1. 08) ^it^Tt^ — /V- PEG-*"!)^^U ^^i 5 
^f/V7^ /if^ (PAMA) & -y ? IkM.&W (b, M 
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n= 21600, Mw/Mn = 1.23) <D G P C ( ^ /V >* — 5 a - V a ^ 

US 2 HI H: . Tt^-/V-PEG-*!) * ? ? D/V^^^f/^? 
/ ai^/U (PAMA) /P*/7*I^©NMR^^n/K* 

fc <5 o 

|3@tt, i&fc&Wt (HAuCl 4 : A u ) & T ± 9 ~ A*- P E G - S 
H (PEGSH : PEG) S^Ito^JN a B H 4 "CItc 1 1 ^t^^^ 

Kttf ($C*£^) ^ftft©»||iiS**t ( a 1 tt A U : PE 
G=l : 1/6 ©l%ffs a 2 «iS7n^ 0 b I »Au:PEG=l : 
3©i%f , b 2 (iil7D#„ cM*Au:PEG=l : 1 O JM tg iiu . 

c 2 l4l7t^o ) . 

|4l». # 1 H-CftbJl&flltft^^**.®^ 0 . 15 

Mil ytlS^t (pH = 6.8) -T?0^^tt^^i~o 

5 HI f£ , SftiS©7t^-/V-PEG/PAMA^n^* 

(att^^B#, blil5»S, c 3 0 3"^, dli45^|, 

eiii^F^t, f ii2sir fi it> g r± 2 4 tern m ) o 

f 6@ f± . Sft4K^rt^-/V-PEG/PAMA/o^# 
^J^r^-r (f^tid = l 8. 6 T- & 5 „ ) . 

^8@tt. . (a) Tt^-zV-PEG/PAMA^ny ^*1p 



k 
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^ 9 13 ft > 7t^-A'-PEG/PAMA^P y^^S^flc^ff 
^T^*5^r^^^tufcC d S«*fc^a»kft 5 C d S S^- Ky b 

mi oaii, * a a: b \z. *j t , r 5 ft fi -a- n *fe 3d »f ft if m £ 

5l)t^5St'fc5, R 6 % R 7 , R 9 t5i^R 10 ^^/H> R 
8 tfs - (CH 2 ) 2 - , h# 5 0 0 t&9, i^3~4ffc!), R 1 
-C 6 H 4 - (CH 2 ) 2 -T-fc«?> R 1 t #*A'#*3'/l'*T? 
$> 9 > ^?i^ 6 4, 0000^7^ h^U-^- (N) £ *g fl? £ it 
7t^$c£ Jl V>T. HAuCl 4 (Au) 5: 1% t 5 r t ic <t 9^1 

8(Dm&. bttl/16. c ft 1 / 3 2 , dltl/6 4feJ:^eli 
1/12 8 Of ^^^tl^tltto ] 

m^u^c^m (^w-;*o£*i-ttf***) £ ^ -r C 3 R# wj (■) , 

8^f B l (•) , 2 4B#ffi (A) m £ * ti^tim-To ] o 

# 58 W £: J: 9 f£ «& W i" 3 t. 

EG-SXO-PEG-S-ft. ^^^^{-*5^t^^P(D <z>-e& 
(9 U- 3 2 2 9 1 7 ^^i, 7 - 4 8 4 4 9 t^i 

tf* -C # 5 o HiI IB P E G © # ^ S K ft -b PS # # % i§ # # ^ * 
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1 0 0 U±<Di><D&tiiK>tlZ> a \^ < l±&**2 0 0 ~ 1 0 0 0 

00, i 9»f UV^^fili 3 0 0 ~2 0 O 0 Oglt-fcS. 

T5/S> t^S* 7^FS, tf^-^-^ 

/u^svv^/^s, ***yn>r/ug. r ^ y n >r * 5& if # if s 

# 3§ © 4# Wi > BU12 P E G ^{tL&n^fc&m, HU IB P EGlS 

(nd-r k*&-^) oM3£xmK::i3^-c#££ j Br-c:!£<ffc^@£ (H 

AuCl 4 ) mZMyi (iff P E Gt&^^oft^feOf H 
(vitTn^J It zJcsSHfc* £ Uf^ b y * A ( N a B H 4 ) £ * # £ * 

MIBP EGm^^^o^-^^, ffrfSP E G M{±*Wo7 n 5/ ^ /tf y 

m x & £ to ie ^ y ^ - ^ ^ ^ t ^ s £ k: o v^ r ^ g£ -r s w 
b. 5J§ -e js s , t-z * —fr— p e g — tf v * * * y 

^;V7> /if/P (PAMA) ■^uy^^a'a-^ ( ^ * 
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3i ^ > K fi . & 3& Sfc l ~ l OCDT/v^i^g * , ^f^S. 

— /V-PEG-OH (PEGii, (CH 2 CH 2 0) „ ( n tt s 2 

b i o o o o ©sggo ] ^^y^^^y/vM^^^/vr^y 
3i^/u-^m^^2~i o o o o-ei^t5:HaoT#f)ii5 

So ^ tl C 3 , 3-v ? ^h^> / — 1 - / P ^ / - ( 1 mmol, 0.16 
mL) (PlttAI) ^l#l*^^ITt5 0 |!a*&Slif */H®t7 
f;v-K + THF^«^in^ 9 & 1 5 ^flfro fc 0 ^ ©f , 
vyt^t'f K (EO) ( lOOnmol, 5. 6m L ) £r *P ;t . 2 P FbI 

-5i-i/ 3 b^77) tit) PEGOl^I ( #1 ft ) * 

»l£u-(«yj£*£*B:* igitgucfB^^J:?^ ^y^^-u-^^y^ 

ft 21600"^ £> & 0 ) . DMAEMA ( dimetylaminoetylmethacr 
late) (20mmol, 3. 4mL) & JO £ ffl "C« # U «: 2 0 # W & *T 

# 2 -V ci a? y — /isX-m-ttm b , (5000rpm, 60 

^£tJ&£^Ttf>5£l 5% -T o 
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+ 



CH 3 CH 2 0v %J\^ 



u \ CH 3 CH 2 O x 

)CHCH 2 CH 2 OH > )CHCH 2 CH 2 0-K + 

0 CHoCHjO/ 



CH3CH2C CH 3 CH 2 ' 
3,3 K + v- 1 -7o/W-;U 



CH 3 CH 2 0 
C H 3 CH 2 



o )chch 2 ch 2 o-G;h 2 ch 2 o^-c h 2 c h 2 o~k 



» ' >C HCH„OH 2 0 4p H 2 CH r u . n u rT^ + 

7t^-^-PEG 

CH 3 

^ C H C H 2 C H 2 H 2 C H 2 (S^C H 2 -C >- H 



AMA > CH 3 CH 2 0 



C H 3 C H 2 1 

c = o 



r 

\ M 



N — C H 3 
I 

CH 3 5£ 1 

(HAuC 1 4) # $ril7n-r 5 ^^-r 5 - t -e 5 o 

W1r % TZtf X~ , I^^l^ti^STC^J^UtiHAu C l 4 £ 31 tc 
( g 1ft 31 5c i: V^ 0 0 ) b-C^^^^^ if (DWn* K*£^) 

tilt Ittt, t K, zkl£S, 7?;i, # =>r i/ /i- X 

^^alfeS^ii^n y * W fc: 3S £ * S «£ <9 A 1~ 5 <t 
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C. 3€ K: . M < Z. b fcte. iE7t^-/v-PEG-^y ^ 
9 V V /V^i ? ^f/l'7 5 /xf/V (PAMA) 7n :y ^ * it -n* ft £r . 
it. S£ <7> & =* p ^ Ktf^t*!^^^- £ «fc ■? (m^Wtn-t % 

7)5 # ^ o 0 

« K: . SiJ i£ 3§7n^J £ /B 5 £ £ < jft & Wt ( H A u C 1 4 ) ^ £ 

F. fl&!E*feHb&» (HAu C 1 4) (Cftx.-C, H 2 P t C 1 N 
a 2 PtCl 4 . RhCl 3 , mWtt&iz t, _tf3$Sc*fc^- (^/^^-) <Z> 
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G. lUISR - P E G - S X, R-PEG/PAMAfeit/ilS: 

m&fete^mfcum:^ (-r ; ) c a c i 2 ^ z n c i 2 ft if 

CD 1 2ift^^iNa 2 S^Na 2 S e ft if CD 1 6 m it & %0 t * M 
r. £ as t* # 5. o^-fefi 13IH5 i£ ©H*^btf 

Hifefll 1 

tlkit (HAuC 1J 0. 2mM^*j-U-CTi?*-^-PE 
G-SH (M n = 3 2 0 0 ) &HA u C 1 4 : T t ^ P E G 
-SH (Au : PEG) =1 : 3. , 1 : 1, £. 1 : l/6®Jt 

iO^fcHAuC 1 4 CD J£) 1 0 fg-CD TK^^fb^^^-^hy^A (N 

a b h 4 ) ^i*t> ioB#rasj££*;fcoK]fcH&«'<fc&*-iirm 

ft (UV-VL) ;* ^ ^ f/l-Sr^3lli31^fo iTctlM 0 0~6 
0 0 n m CD m. 42 ri 5 If #P ^ a K^^^^^fe bfc^£2r^b-CV^ 
§ t 7t : ?-/l'-PEG-SH©i^ / >^<t5fctotcl:!)fS 
S (Bfl CD &Jfc itX tf* *i ^JP U , m & & * # < ft o fc £ <h 2: * b X 6 . 
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-< tyssso. i 5 My ^^mmmw. ( p h = 6 . 8 ) -e— b 
jt ^ :b o t w m ft 3g ^ ^ ^ 4fc ^ & ^ - b&tiLmzti. «^^->- 

Wish*. (I4B) o 

b T * — /V- - P EG/P AMA/o y ^ # fi ^ ( tb 
?tl©#!)-v-©Mntt, 5700/15700, A lu *3 ^ t n li 1 3 

0, mttl 0 0) Sr/BV^. O'T dSfi^^) © 

Mo 

2 . 5 mg/ mL(Dm.ik&M ( H A u C 1 4 ) (Au) *i$lmL 
b s 6mg/mL©7t^- ;V - P E G / P AMA^o ^ ^ 
fle (N) *^S5mL (N:Au = 8 : 1) * &UX* 2 4 tif m 

IC^tJ; 5 tCjfeSSJia^-K:**-*-* 5 4 0 nm©t°-^^^f t 

(DLS : 1ft ft fc SL ) L i: ^ 5 , f '6 0 i 5 

©f^ft^tt^ KSiF (¥^lttd = 1 8. 6 n m ) ^ £ U "C V^ 
5 £ b & mm £titz a 

5 r b & & tb7t (^7|H:^^C^^K) o - <D&Wt& P H = 

ji, b *bT, i © m XMft X&fet£& = n Kt^ («tfc^) 
p, tb 6 r. £ tftts $ tbfco 
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3E % ^lO^^^O. 2M|t©Na C 1 t ^ p /f Kt 

4, 5 - *J * b ^ 2 ( D D B ) N a C 1 |C J: o 

tpH^2. 4 5 tilSUfc. ^^Sr^-®^?-S5 0 OOSIflt 
■C 38«f U . JSb ® 2 6 9 nmtS^lfelfcg*, 4 1 0 nmfc 

- /V - P EG/PAMA^tr y^*l^fl£©5|c«rt^- 

r t k t as * 's *t v dd b ^aue&fcKj&LTv^ac: t 
HifeM 3. 

r|J|RO^=n-< Kft^ (ISifc^) ftnfcK.. SulBT-fe 9 — fls - P E 
G/PAMA^n y^*S^f*:Sr*P^.X^«fc*3£^=n>r Kt^ 

HUlH^ n y ^ (5700/15700) 5r 1 . 4 m g ( * ;V it N A 

u / N = 1/10000000) Srti t, Ifj(c2mL[;gi^HC 11? 
p H £f 6 . 5 fl ft L fc 0 t L T fl? IS <D & =i n K*SH • OmL 
(40nm, 2X10- 8 mol,pH6. 5) £ }g W U ft # 6> M 7L ^ g ffl T» 3 B# IHJ 8E 
#Ufc c -^O^, HC1 £ An -CpH3Kpft b , # B# RQ # S U fc & . 
Br^^^^b/K^Sll^SrtTofCo (a) £> # rt> -5 «fc 5 , 

P H3. 2ici3v>t i oi*wttift©tf- ? nmti-r. 

Wtfc&l&mZlrhX^Z 1, 2, 4, 6, 8*5£t*10 

Bf IS & <D ® ifc m & K: X 2> s ft v^C £ d» h , ^ ^ ft # ifc # 3* ff0 f& £ 
-C 6 n £ /5>sg#? £ ftSo ) o 
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t U X P E G * * V — & ffl ^ fc#-§- Sr^-f^ 8 |g| ( b ) T? 
f± % pH3, ltCSSV^T. 3 0#, 1, 2, 4, 6, 8*5^1^10 

io u , MM&i&kX' ^ -5 n £ £ ^ b r 5 „ 

tir/vft h\ 7k & £ „ 7?;l, ^;v#dr^;H, ffi ^ ^ *r /v 

r^.vm. t^xzfvm. mm-^ 2 mtn z v 

=* * , r?;SI, tt, 7!)/H, bf /V V /V £ % * * ? V v 

. n it m 4 

CdSl? F©IS 

^©7k8 0mLt>lu±I©7-fe^-/V-P E G/P AMAt/d y 
^ (4. 19X10 -7 mol) . C d C 1 2 (6 X 10' 5 mol)S V N a 2 S • 9 H 2 
O (6X10- 5 mol) *MZ-, (750rpm) t20^WS*fLfc. # 

S> *b * ^ K 2? h (3&^4nm) £: Sb jg t& * 300nmKl T * % & M M 

HJS^iJ 5 

A, «$^B'T?*$ii5/7 7 h^y^-f^^ns^y-^-^^ 
>*- * SS |c if ~ ^ ^ fv m , ffi^iSlc^/v^df^/vSSr 
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0 OmL^^^^^U-^c^t ^777 (THF) 
3 0 m L N 4 — if x /V x y /i/ 7 yi/ n — /i/ (VB A) 1 ? H/K 
#!l?At7^^H!)*A', ac^-V'^^-dp-i/K (EO) 113. 

5 5 y =e A- Sr A) & „ 2 9ldliaTi?i^^fc. ^w^^Jc^tK^ 

^ Ift (s u cAnh) 5 $ y ^ £ #P X. IT M ^ 1 B# K £ ^ 
±f&Vtztf V — -f yyn tfyi/r/i/3-;vtft»c5*. it SU 13 HX 

* /i' # * v- A' * a* ft * $J * A * tt T ^ 5 r £ & 5S B b fc „ 
iii;7 5/S^ «Il:PEG-COOHSrft5^?7 h # !f ^ 

u =• h V ^ (AIBN; 0. lg) „ iEl> 

? n * y t — (2g) > y ( 1 3 m l ) , y^^y A-BfcN , 

N-i^y^/VT^y^^-^CAMA; 1 3 5 U * /V ) % 1M X. , 6 0 "€ . 

2 b ra s *s s * . ffetifc^y^-oGPCRtfNMRftHf^e) 

^f| 6 4, 0 0 0 , r^/I^tL, PEGCOOHD«3~4 

* * -f 5 ^ 9 7 b # y ^ — iSftAW^^^^ttfco 

©11. 

100mL7n^, Si7R4mLlC±E2, ^^^1^:^7 7 
h^y^r-0. lGgSr^fl?;*^, 4XlO" 3 g/'mL©^y 

(HauCl 4 ) SrSP^-S^M^Ufco i*^I^itt5 2 0 
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nm©4o^?x ; tyRteiS| 1 e>^, & $c m ( -f- s ) ^ £ £ 

IB L fc C (mi OH) , aft, AuiNiOJt (Au/N) *1/ 
8©^^-, bttl/1 6, c tt 1 / 3 2 , dttl/64*5«t^e« 
1/12 8 O^^-^^tlf iltto ] o 

8 n m, ##ffc^ 1 • 08-1. 10 © * # *fc 8* *B ( ^ / ) * ^ 

& 5 C t & ft o fc o 

p h=7. or* - i o 5 y ht^^^yt^iA^titv^i 

* £ 5ft IS L fc. 

Tt^-^-PEG-SHtHAuC 1 4 Otkl/6 : 1 T 
lfc*»«K:,HAuC 1 4 fctttl Of^/VCNaBH^tt 
L > Wtb&IZ £ V v J \t&mm\stCo *«7t^-;H5: p H 
2tit'fell7/vft K & 3K 31 & * p-T^;-7^=-;is-8- 
D - 7 * hf7 = ->Ki:Kf£t, 7^ b-PEG - SHtf iitfc 
4ai"f K*« (¥«8i: 8. 7 n m ) ' 

r©Aao-f K-y ^Sa**»* (pH7. 4, 1=0.15) 
Ct^jlS C » 1 2 0. tttt-^^^n^A- ( m m o 1 / L) ) <£> R 
CA12 0i/^^V (#9^h-;*l&f&#:^*££*fo) ^m^JP^. 

3i$nQ (■) . 8 mm (•) * 2 4B#ra (a) ^^prm^-e^^^ 

yildtlt, S^^^teSr^s' ht5i» fit S: © B£ IB K: 
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stfaxfc&masfcfcfeSfts. * » m ft weft &m&iG&m< . 

5 0 n m «t Y) t> £ = K*fc-?- ($C^^s ^ / 

(ii^ns) tf 5^^b « jb « w- *e * < * * * 
m m «r m x~ &> s o 
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1. R-PEG-SX [ R f£ „ T -fe ^ — /V , 7^7 k K, Tk^Ss 
T^yS. *;^>->;H, » a: ^ /u ^ „ 7i?KI, bf ^" ^ > 
S % Hi**, ^-y=f$f N T$/H, 7y;H, t' = ;^yi?/v 
S . y ^ ^ y n^f;Hi3j;t)!7^ V n 'f /vSi» bft 5»i»5>«tR$ 
tlSttlSs PEGU-(CH 2 CH 2 0)„- ( n li 2 ~ 1 0, 0 0 0 
©ttfoll) , X fii H * « tf y 2? £ ) ©TKSfSK^^^o 

£ 31 t5 #J <fc «9 S C k K £ «3#e>tbfcf6e^JRd*e>om«t 

2. R-PEG-SX (Rii, T ir * — /u % 7/^r t K > 7k ^ £ . 
75yl> # /V # ^ S , ffilti^7/H, 7-^KS, \f*^Z/ 

mm. y =**n r 5 / mm, 79/n, tr = ^^< v s?a- 

I. y P^f;H*JJ:t)!7^ y d^^lii^4 5»d»bliR$ 

tb 5 W f£ S . PEG [±-(CH 2 CH 2 0) n - (n(4 2 — 1 0, 0 0 0 

d> b & 3 f¥ a> k 31 iR £ *b 5 4> ft < U lH^^M^^f-te^^i^ 
tiSI-^ti6IS:ft5P EGltttt5#!) - £ *S L 
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3. R-PEG/PAMA [ R »3U T -fc * — s . T /U 7 s t K » 

jlLgK ;*-y^*f* r s y ife, td^i, ^ ^ 

/v s s ^ * ^ y n^/n^it;/^ y p-f/vs^b4 5#A>bi 

W * *b -5 W IE £ , PEGf*-(CH a CH 2 0) B - ( n ti 2 ~ 1 0 , ' 

ooooffif©!!) „ PAMA»TSBi»SA-eS*ii57$; 
l?:tt5^^^ !)/V^#!J7-) X~m£1nZzf v y ? V ^ — & 
^cfi-e^ny^-fb^ift, ^nyvftg^t, «g R S. ^ ci y ^ ft, 

-(CH 2 CRl)m- 

COOR2-NR3R4 

^ 3s ^ A 

Cmtti^tTfe!) 2 — 1 0 0 0 0-Cfc£ o R 1 H £ fc }2 ^ ^ 

R 2 ii^iii-i 0©7;v^uyl, R 3 ^j;r]:R 4 (i^ilt 

4. R-PEG/PAMA (Rtt, T 1r * — /V , 7^7* t tK^ 
£ , T % J m s * & # * A> & , ffittx^f^S, 7^KS, 

v?^!, ^ ^ y u j xxfiT ? y p /u m £> s & 31 

^ £ tb 5 f US & . PEGtt-(CH 2 CH 2 0) n - ( n li 2 ~ 1 O , 
0 0 0 (D&M^&m , PAMAttilSil^At'f $1157$; 
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m * x~ ^ * 7 isfc&M s ^ p ? y it e &m , mm$&Rx*^ & ? v ^ 

u ^ ? A ^ ft 5 II rt> ^ it ^ £ 5 4> ft < t h 1 

5. T IE <£> $t 3£ 5£ B [ 5£ R 1 2 > T -fe * — /V , 7^ft K, Tfc^ 
^ , 7;/l, # ^ ^ A- & . ^ttx^r/VTv' KS, K T V 

m *S , * y =f » % r § y g£ , ry/H, - /v< ^ s?^ 

*L 5 W fi£ S . R 6 > R 7 n R 9 , R 1 0 « 7* IS l£ fc ajf ifr i ~ 5 <Z> ffi; 
^T/V^r/V^, R 8 ^o<fcU ? R 11 {^v -COO (CH 2 ) y - ( y 14 
1 ~ 1 0 Clt) , - C 6 H 4 (CH 2 ) z - ( z tt 1 ~ 1 OOtt) , 
-CONH ( C H 2 ) w - (wfil~l o©lt) d^b^tb^tta&Sc 
{^^^^tv6^^*. R 5 tt m<£ n MiM m K ft if J: 9 U £ tt 5 
S/^bft<5S¥/^bSt#l£;ft,&> Xlil^glrtU, 2-10 0 OX* 
£> 9 . h(4 2~50000-efc«5x j ft 1 ~ 1 0 0 0 OtfcS, 3 

3 4^ ft < it) l«©&JRSfe£fc:8:*r<Z>*a£it7G"f-5r£fc:.fc 9 » 

R 5 — (C H 2 C R 6 )h • • •(CH 2 CR 7 ) j 
I I 

R 8 N(R 9 )(R 10 ) R 1 1 (CH 2 CH 2 0) X -R 1 2 
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^tbSM^ R 6 * R 7 , R 9 > R 1 0 f*7j<lP§l£fcte^*m 1 ~ 5 
CD © ^ T ^*/H, R^itfR 11 ^, - COO (CH 2 ) y - (y 
0<Dlt) N - C 6 H 4 (CH 2 ) z - (y 0©I 

) s - conh (ch 2 ) w - ( w tt l ~ l ocom^:) a> <b *l ^ 

& k m vi is n z> m& s , R 5 ft??-cfct)> xtemG-mzMis. 

2—1000 T'fe«9. h«2~ 5 0 0 0 dtfe!), j f± 1 ~ 1 0 0 

oot-£>5o ] ^ ^ $ *x 5 ^ 7 h # y ^ — * -e * Wfc & 

7. flf3fc®«5H 1 . 3 * ten 5 ^|B^OV>-rtb^Ofg^{C*5VNX, 

* a m * f± -t co % a> b * a a> b $ n s ^ t & mm. t -r a 

9. MSBR-PEG-SX, S&fBR — P E G/P AMAT?^ 
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U t — *g & f -C , MeX 2 (MeliCdtfcliZn, X f4 ^ n ^ ^ ) 
-?^£*t5*>fc< HlS^ft^ltNajSi*, Se s Cd (C 
H 3 ) 2 . , j8itfby^f/>*^7^yt^hPt^f^*^7-f y 
4 KO#ftTta»tt, £ i± (CH 3 ) 3 S i A s . I n 
C 1 3 i3 i t; b y^^^/i'^^.^^^^Sr^n^TT', R/S^-frS- 
ifciDHbHtMe S, CdSe, t fell I n A s 

10. ^itf^i^^C d S, CdSe, ZnS, ZnSe^fc« 
I n A s 5 r £ it5«*.©«i9^l3t©§t^i 

11. itflBR — PEG— SX N iER-PEG/P AMAT'S^H 
S^ns^^y^r — , * (i bu IS«5t^ B "C^ £ *L £ ^ 7 7 h^H 

— ifc i£ , MeX 2 (M e ft C d t fctt Z n , X^/^n^^) 
T^$n-5^^< HI N a 2 S £ S e , Cd (C 

H 3 ) 2 . fcJ;yM)/f/^^7^y^fyt^f^*^7^y 

^-^r-y--f F©ffftTT'3)Pllt, l£ fc « (CH 3 ) 3 A s , I nC 1 
3 £s £ h y^-^^/i^^^7^>-i:$:*Pf!!T-e> - t 

£ 9 , M e S , CdSe, J fctt I n A s i>6 ft5¥l#ttf iS 

iB^a y ^ aK U ^ - * fc tt tu 12 4ft at 5£ B "C* ^5^77 h # V 

12. IS^^lftiSCdS, CdSe, ZnS. ZnSe*fd 
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{4 1 nAst*)8:i:4»ltt5»^«)«Bil 1 tlEfro^^ 
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